Identification of novel serological tumor markers for human prostate cancer using integrative transcriptome and proteome analysis.
The aim of this study was to identify novel serological tumor markers for human prostate cancer (PCa). We compared the gene expression profile of PCa tissues to adjacent benign tissues of prostate using gene expression microarray. 1207 genes that were consistently different from adjacent benign tissues of prostate (paired t test, P<0.05) were selected as differentially expressed genes (DEGs). Among them, 652 DEGs were upregulated in PCa, whereas 555 DEGs were downregulated in PCa. In addition, two-dimensional fluorescence difference gel electrophoresis (2D-DIGE) coupled with MS was performed to screen for candidate markers in the proteome of PCa and adjacent benign tissues of prostate. A total of 89 spots were significantly up-regulated (ratio≥2, P<0.01) in PCa samples, whereas 66 spots were down-regulated (ratio≤-2, P<0.01). Sixty gene products were identified among these spots. Moreover, 14 potential candidate markers, which were identified as differentially expressed molecules by both gene expression microarray and 2D-DIGE, were chosen for validation and analysis by ELISA. The serum levels of three proteins correlated well with the 2D-DIGE results. Furthermore, the increased serum level of Inosine monophosphate dehydrogenase II (IMPDH2) was significantly associated with the clinicopathological features of the patients with PCa, suggesting its potential as a serological tumor marker. These results demonstrated that integrative transcriptome and proteome analysis could be a powerful tool for marker discovery in PCa. We suggest IMPDH2 as a novel serological tumor marker for detection of early PCa and evaluation of tumor progression.